1 



* JP1993311075A 

Bibliographic Fields 

Document Identity 

(i9)[*ffai 

B*S1$ttfT(JP) 
(12)[^«8»J] 

amH#fta«(A) 

(ii)[ftHWl 

1*88^5-311075 

(43)[&B8B] 

¥/S5^(1993)11^22B 
Public Availability 

(43)[4>88B] 

¥J5£54f(1993)1l£22B 
Technical 

(54)[fgejj<D€?fr] 

(5i)[sei*it»a»5iis] 

C08L 83/00 LRY 8319-4J 
C08K 7/14 

C08L 69/00 LPT 84 16-4 J 

1 

13 

Filing 

(21) [tU8HM 
^88^4-120452 

(22) [tMB] 

¥J$4*£(1992)5£13B 
Parties 
Applicants 

(7i)[aJHIA] 



1993-11-22 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication Hei 5- 31 1075 

(43) [Publication Date of Unexamined Application] 

1993 (1993) November 22* 

(43) [Publication Date of Unexamined Application] 
1993 (1993) November 22* 

(54) [Title of Invention] 

POLYCARBONATE RESIN COMPOSITION 

(5 1 ) [International Patent Classification, 5th Edition] 
C08L 83/00 LRY 831931 J 
C08K 7/14 

C08L 69/00 LPT 84 16-4 J 
[Number of Claims] 
1 

[Number of Pages in Document] 
13 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 4- 120452 

(22) [Application Date] 
1992(1992) May 13* 

(71) [Applicant] 
[Identification Number] 



Page 1 Paterra Instant MT Machine Translation 



JP1993311075A 

000183657 
[ft«XI**ft] 

Inventors 
(72)[*W« 
[ft*] 
[2]* iE^g 
[ftf?rXI*JgF5r] 

(72)[#§HJ3#] 
[ft*] 

#5ffi /Si 

[ftpiiXligF/r] 

Agents 
(74)[ftaAl 

[#a±i 

[ft«XI*€ffi] 

*« ft 

Abstract 

(57)Mtt] 
[iW] 

[fltfifc] 

a^(* f (B)7Ku*-?t?*-h«8iai;(c)¥ia« 

ftlt&tf 3/fm GlT0>^Xltlt«tt£a>l6 
Claims 



1993-11-22 

000183657 
[Name] 

IDEMITSU PETROCHEMICAL CO. LTD. (DB 
69-054-8953) 

[Address] 

Tokyo Chiyoda-ku Marunouchi 3-1-1 

(72) [Inventor] 
[Name] 

Okamoto Masaya 
[Address] 

Chiba Prefecture Ichihara City Anesaki Kaigan 1 1 Idemitsu 
Petrochemical Co. Ltd. (DB 69-054-8953) * 

(72) [Inventor] 

[Name] 

Umeda * 

[Address] 

Chiba Prefecture Ichihara City Anesaki Kaigan 1 1 Idemitsu 
Petrochemical Co. Ltd. (DB 69-054-8953) * 

(74) [Attorney(s) Representing All Applicants] 

[Patent Attorney] 

[Name] 

Ohtani Tamotsu 

(57) [Abstract] 
[Objective] 

As it is superior in impact resistance and stiffness , develop 
polycarbonate resin composition whichcan acquire molded 
article which is superior even in surface external appearance . 

[Constitution] 

It is a polycarbonate resin composition where (A ) 
polycarbonate -polyorganosiloxane copolymer , (B ) 
polycarbonate resin and (C ) average fiber diameter contain 
the glass fiber of 3;mu m or less in specific range. 

[Claim(s)] 
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[Claim 1] 

(A ) polycarbonate -polyorganosiloxane copolymer 
10~90weight %, (B ) polycarbonate resin 0~80weight % and 
(C ) average fiber diameter consist of glass fiber 
10~60weight % of 3;mu m or less , at same time ratio of 
polyorganosiloxane part in (A ) polycarbonate 
-polyorganosiloxane copolymer , is 0.5 -40 weight % vis-a-vis 
total amount of (A ) and (B ) component and polycarbonate 
resin composition . which is made feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards polycarbonate resin composition , 
details as it is superior in impact resistance and stiffness , are 
something regarding polycarbonate resin composition which 
can acquire the molded article which is superior even in 
surface external appearance . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

polycarbonate resin is superior in mechanical strength , 
electrical property , transparency , etc widely is utilized as the 
engineering plastic , in various field such as electricity * 
electronic equipment field , automobile field . 

As for polycarbonate resin which possesses characteristic a 
this way, glass fiber-reinforced polycarbonate resin which 
adds glass fiber in order to improve has been known stiffness 
and dimensional stability . 

But, impact resistance greatly decreases glass fiber is added 
with ,can see tendency where in addition surface external 
appearance is inferior. 

impact resistance which decreases to polycarbonate resin 
glass fiber is added with various is examined concerning 
method which improves. 

method which introduces polycarbonate -polyorganosiloxane 
copolymer into polycarbonate resin is disclosed in for 
example Japan Unexamined Patent Publication Showa 
55-160052discIosure and Japan Unexamined Patent 
Publication Hei 2- 1 73061 disclosure . 

this polycarbonate -polyorganosiloxane copolymer is 
introduced by , improvement of impact resistance is seen. 

But, there is a problem that is inferior to surface external 
appearance 
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[0003] 

Sfc<D*iS*»?|l|l/C, »frS1±££t;Mttfcft 



■9->*m*fcl=¥$IIMtSA< 3/im KIT©*' 
5XlMt*E*-f*C*lcj:-5T, BWttfttt 

T?fc-i> 0 

*;U*y*>P*-y->*«*i* 10-90 Sfi%,(B) 

*"j*-**-h»ib o~8o a*%at;(c)¥^ 

«Mtfij&<3|! m BlTOtf?*** 10-60 M*% 
fr&fcy, A»0(A)iK'J*-#*— 

■*:/«fl!>tll*J&^ (A)&tf(B)fi£#0)£ftfilC 
*tLT 0.5-40 mm.%V$>&Zk£ft®lk?Z>#>) 

[0004] 

*f£Wa)(A)fiE»-Cfc*7K'J*-Jt?*-K7K'J 
;rju#/»>D4r-0-:/#B£{t(PC-PDMS)l$, 
»*L<l*-tt5*(l) 

[0005] 
[fcl] 
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appearance . 

In addition, method where average fiber diameter combines 
glass fiber of 2;mu m or less in polycarbonate resin is 
disclosed in for example Japan Examined Patent Publication 
Hei 2- 60693disclosure and Japan Unexamined Patent 
Publication Hei 2- 1 8454disclosure as the method which 
improves surface external appearance . 

With method which combines this glass fiber , being inferior 
to impact resistance ,either stiffness is not sufficient ones and 
improvement is demanded. 

[0003] 

[Means to Solve the Problems] 

Then, as you consider these inventors , to above-mentioned 
condition , cancel deficiency of prior art method , are superior 
in impact resistance and stiffness , inorder that polycarbonate 
resin composition which can acquire molded article which is 
superioreven in surface external appearance is developed 
diligent research was repeated. 

As a result; average fiber diameter polycarbonate resin 
composition which can acquire molded article of the 
properties which is made objective glass fiber of 3;mu m or 
less is combined with, was discovered in polycarbonate 
-polyorganosiloxane copolymer . 

this invention is something which is completed on basis of 
this knowledge . 

As for namely, this invention, (A ) polycarbonate 
-polyorganosiloxane copolymer 10~90weight %, (B ) 
polycarbonate resin 0~80weight % and (C ) average fiber 
diameter consist of glass fiber 10~60weight % of 3;mu m or 
less , at same time ratio of polyorganosiloxane part in (A ) 
polycarbonate -polyorganosiloxane copolymer , is 0.5 - 40 
weight % vis-a-vis total amount of (A ) and (B ) component 
and it is something which offers polycarbonate resin 
composition which is madefeature. 

[0004] 

polycarbonate -polyorganosiloxane copolymer (PC -PDMS ) 
which is a (A ) component of this invention are various ones, 
but preferably General Formula (I ) 

[0005] 

[Chemical Formula 1] 
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[0006] 

n I*. 1-4 (Dg&T-fcoT, m 2-4 

(7)rfeortJ:t^L.nA<2-4(Dli^liSlMC|5l 

Z li, mm?* 1-8 07;U*b>g,j*3t& 2-8 
<D7;U*'Jx>S,j*m& 5-15 (Dv^PTJU* 
b>g,jgti?t& 5-15 (Dv^PTJU+'Jf^SX 

i*-so 2 .,-so-,-s-,-o- r co-$S^,m^^ : tL<i* 

-HfixC(II)] 

[0007] 
[lb 2] 

C H 3 C H 3 



[0006] 

{In Formula, as for R<sup>l </sup> and R<sup>2 </sup>, 
respective hydrogen atom , halogen atom (for example 
chlorine , bromine , fluorine , iodine )or with alkyl group of 
carbon number 1-8, as for those it is possible to be thesame 
and, it is possible to differ, as for m and n , whenrespectively 
with integer of 1 - 4, m 2 - 4 is, as for the R<sup>l </sup> 
being mutually same, to be something which differs it 
ispossible and, When n 2 - 4 is, being mutually same, it is 
possible to besomething which differs. And, as for Z, 
cycloalkylidene group of cycloalkylene group , carbon 
number 5-15 of alkylidene group , carbon number 5-15 of 
alkylene group , carbon number 2-8 of carbon number 1-8 or 
-SO<sub>2 </sub>-, -SO-, -S-, -0-, -CO- connection, single 
bond or General Formula (II ) } 

[0007] 

[Chemical Formula 2] 



- ■©■ - 



(ID 



C H 



C H 



[0008] 

<i>#U2i-**-hSili:. — aftxC(lll) 

[0009] 

lit 3] 

< R 3 



S i— 0 



I CH 



r R * 
I 

-S i 
I 

U R s 



— 0 



[0008] 

So connection which is displayed is shown. 

) With polycarbonate part and general formula which possess 
repeat unit which possesses structure which is displayed (III ) 

[0009] 

[Chemical Formula 3] 



(HI) 



[0010] 

cat, r\r 4 r 5 (*. tti^tiTkmm* , 



[0010] 

It is something which consists of polyorganosiloxane part 
which possesses repeat unit which is displayed with {In 
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[0011] 

(PC *'JJ-7-)t. #*)*l\,1SSisn*(-*y&& 

/ V P +"9- lr(m 7L It # U V >^ jU V P 
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45-20510 ^»faiCl5®$^fc^*ICj:oTSI 
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Mb 4] 
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Formula, R<sup>3 </sup>, R<sup>4 </sup> and R<sup>5 
</sup>, with alkyl group or phenyl group of therespective 
hydrogen atom , carbon number 1-6, being same respectively, 
may be something whichdiflers. In addition, p and q is integer 
of 0 or 1 or more respectively. }. 

degree of polymerization of this polyorganosiloxane part 5 or 
greater is desirable, it is above more preferably 100. 

Above-mentioned polycarbonate -polyorganosiloxane 
copolymer , with block copolymer which consists of 
polyorganosiloxane part which possesses repeat unit which is 
displayed with polycarbonate part and theabove-mentioned 
general formula (III ) (III ) which possess repeat unit which is 
displayedwith above-mentioned General Formula (I ), is 
something of viscosity average molecular weight 10, 000-50, 
000, preferably 1 5, 000-35, 000. 

In addition, n- hexane soluble fraction of polycarbonate 
-polyorganosiloxane copolymer is 1 .0 weight % or less , it is 
desirable. 

[0011] 

Melting polyorganosiloxane (for example poly 
dimethylsiloxane (PDMS ), poly diethyl siloxane or other 
poly dialkyl siloxane or poly methylphenyl siloxane etc) 
which polycarbonate oligomer which polycarbonate part 
which for example beforehand is produced configuration is 
done (PC oligomer ) with, polyorganosiloxane part 
configuration does this polycarbonate -polyorganosiloxane 
copolymer , possesses reactive group in end , in methylene 
chloride , chlorobenzene , chloroform or other 
solvent including sodium hydroxide water solution of 
bisphenol , as catalyst it can produce by reacting making use 
of triethylamine and trimethyl benzyl ammonium chloride etc, 
boundary. 

In addition, it is possible also to use polycarbonate 
-polyorganosiloxane copolymer which is produced with 
method which is stated in Japan Examined Patent Publication 
Sho 44-30 105disclosure and Japan Examined Patent 
Publication Sho 45-205 1 Odisclosure . 

Here, as for polycarbonate oligomer which possesses repeat 
unit which is displayedwith General Formula (I ), in solvent 
method , namely methylene chloride or other solvent under 
existing of the acid acceptor , molecular weight regulator of 
public knowledge , General Formula (IV ) 

[0012] 

[Chemical Formula 4] 
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[0013] 

R 1 ,R 2 ,Z,m n I*. DMEfcHCT?* 

(4-tKP*5/7x-;U)^P/<>CBrffltfX7xy 
-JUA]A<»£U^ 

ex:7x/-;u a a>-§pxi*±SP^ffe(7) 

tfx:7x/— )\, a la^onfii^xy— yutur 
r*. ex^x/-ju a Kmrotr*(4-tKp*i/? 

x— ;u)7ju±>>,/WKp*/>;4,4' -5/tKP* 

vv7x^;U ; eX(4-tKP+v^x-JU)v<7P7 

;u^> ; ex(4.tKP+v7x^;u)x;u^K;ex 
(4-tKP^v^xn;u)x;i/7tx> ; ex(4-tKP+ 
v7x^^)7,;U7t>+vK;eX(4-tKP^rv7x- 
;U)x— ^;U;t^(4-tKP+v^xr:;u)>rh>(D 
J:5^^^^XI*eX(3,5-v^P ; E-4-tKP + 
v7xr.;U)^P/\°> ; eX(3,5-V^PP-4-tKP 
+v7x-;U)^p/ ^>(7)cfc5^/ \PyXbbfX7 

[0014] 

#*— h^"U=fv— ii % zHbCD-ffi3?x/-;u 



tt33.n-^-»>Rr5g»A< 1.0 11%61T(D^ 
ij*-7ti*-K7t? , J^;U*Vi/P^r-9->*fi^ 

<7)&A< 100 J2A±0>t,©£ffll\ frog 3 
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[0013] 

Reaction with bivalent phenol which is displayed with (In 
Formula, R<sup> 1 </sup>, R<sup>2 </sup>, Z, m and n is 
same as description above. ) and carbonate precursor like 
phosgene or it can produce with transesteriftcation of bivalent 
phenol and the carbonate precursor like diphenyl carbonate . 

There are various ones, as bivalent phenol which is displayed 
with this above-mentioned General Formula (IV ), but 
especially 2 and 2 -bis (4 -hydroxyphenyl ) propane 
{Generally known bisphenol A } is desirable. 

In addition, it is possible to be something which substitutes 
the one part or all of bisphenol A with other bivalent phenol . 

As bivalent phenol other than bisphenol A , halogenated 
bisphenol like compound or bis (3 and 5 -dibromo -4- 
hydroxyphenyl ) propane ;bis (3 and 5 -dichloro -4- 
hydroxyphenyl ) propane like bis (4 -hydroxyphenyl ) alkane , 
hydroquinone ;4, 4&apos; -dihydroxy biphenyl ;bis (4 
-hydroxyphenyl ) cycloalkane ;bis (4 -hydroxyphenyl ) 
sulfide ;bis (4 -hydroxyphenyl ) sulfone ;bis (4 
-hydroxyphenyl ) sulfoxide ;bis (4 -hydroxyphenyl ) ether ;bis 
(4 -hydroxyphenyl ) ketone other than bisphenol A etc can be 
listed. 



[0014] 

Regarding to this invention, polycarbonate oligomer which is 
offered to productionof polycarbonate -polyorganosiloxane 
copolymer is good even with homopolymer which uses these 
bivalent phenol 1 kind , isgood even with copolymer which in 
addition uses 2 kinds or more . 

Furthermore, jointly using polyfunctional aromatic compound 
with above-mentioned bivalent phenol phenol ,it is good even 
with thermoplastic randomly branched polycarbonate which is 
acquired. 

Furthermore, n- hexane soluble fraction produces 
polycarbonate -polyorganosiloxane copolymer of 1 .0 
weight % or less , as polyorganosiloxane content in for 
example copolymer is designated as 1 0 weight % or less , 
quantity of repeat unit which isdisplayed with general formula 
(III ) at same time 5.3 X 10<sup>-3</sup>moIe / (kg * 
oligomer ) or moreusing tertiary amine or other catalyst 
making use of those of 100 or more, it doesabove-mentioned 
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copolymerization, it is desirable . 

In addition, description above (A ), ratio of 
polyorganosiloxane part for (B ) component total amount is 
0.5 - 40 weight % preferably 1 .0~35weight %. 

When here, it is under 0.5 weight %, you cannot see 
improvement of impact resistance , when on one hand, it 
exceeds 40 weight %, satisfactory copolymer of the molecular 
weight is not acquired. 

[0015] 

Next, polycarbonate resin (PC ) which is a (B ) component of 
this invention can produce the bivalent phenol and phosgene 
or carbonate ester compound easily by reacting. 

Or it is produced with bivalent phenol and transesterification 
etc of carbonate precursor like diphenyl carbonate in in 
namely, for example methylene chloride or other solvent , 
acid acceptor of public knowledge and under existingof 
molecular weight regulator , by reaction with bivalent phenol 
and carbonate precursor like the phosgene . 

Here, it is good even with same ones, as compound which is 
displayedwith General Formula (IV ) which is mentioned 
earlier as bivalent phenol , it ispossible to be something which 
in addition differs. 

And, as carbonate ester compound , you can list diphenyl 
carbonate or other diaryl carbonate and dimethyl carbonate , 
diethyl carbonate or other dialkyl carbonate . 

[0016] 

On one hand, with polycarbonate -polyorganosiloxane 
copolymer of (A ) component and polycarbonate resin of (B ) 
component average fiber diameter is 3;mu m or less , 
preferably 2;mu m or less , more preferably 1 ;mu m or less as 
glass fiber of (C ) component which is used. 

When average fiber diameter exceeds 3;mu m , being inferior 
to surface external appearance , itbecomes in addition 
stiffness not to be a fully and is not desirable. 

fiber length with 0.1-8 mm , preferably 0.3~6mm , is good 
with whichever of alkali-containing glass , low alkali glass , 
nonalkaline glass as glass fiber . 

And, as for form of glass fiber , as for especially restriction 
itis not, can list various ones such as for example roving , 
milled fiber , chopped strand . 

These glass fiber combining 2 kinds or more can also use 
even with alone . 
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irLTB*liW)Si(7) E-FMW-800(¥$$$t 
S0.8/im)A<^lfb^c 

[0017] 

*S§BJ]0®lj^j£^l*. ftJfHa>&j£tt(A), (B) 

#/vp*^>*S^* 10-90 M%, »£L< 
I* 15-85 mm%.(B)f&^xh^ i J±-^- 

h^§l 0-80 fifi%. #£L<I* 0-70 fig%fc <fc 
tf(C)j£#T*ifc*¥$3iJN£& 3//m WT(D*7 
Xftft 10-60 2*%. #£L<I* 15-55 M% 

rnxit. »m<D$i±tf*+Kx% mmo mm 
M®&z'mzktfx$tzi\ 

[0018] 



[0019] 

*ftH®ttlMBAftf*, frtB©#rfc»(A), (B) 
atf(C)fc, j&filcj6CT(D)SiBdL, lit« 



In addition, it is possible also to use combining with glass 
beads , glass flake , glass powder or other glass material . 

Furthermore, in order to raise affinity of resin , aminosilane 
system,it is possible to these glass material , to be something 
which with such as epoxysilane , vinyl silane , acrylic silane 
or other silane coupling agent , chromium complex surface 
treatment is done or borated compound . 

Making commercial ones as ideal example of glass a this way, 
you canlist E-FM W-800 (average fiber diameter 0.8;mu m ) 
of Nippon Muki Co., Ltd. make. 

[0017] 

resin composition of this invention aforementioned each 
component (A ), is somethingwhich consists of (B ) and (C ), 
but those proportion are glass fiber 10-60weight %, 
preferably 15-55weight % of average fiber diameter 3;mu m 
or less which is a polycarbonate resin 0-80weight %, 
preferably 0-70 weight % and a (C ) component which are a 
polycarbonate -polyorganosiloxane copolymer 
10-90weight %, preferably 15-85 weight %, (B ) component 
which is a (A ) component . 

compounded amount of glass fiber of (C ) component under 
10 weight %, improvement of stiffness being insufficient , 
cannot acquire desired mechanical strength . 

In addition, when it exceeds 60 weight %, kneading of resin 
difficulty or becomes impossible and is not desirable. 

[0018] 

Furthermore, in range which inhibition does not do objective 
of the according to need , this invention , to resin composition 
of this invention , various additive can be combined as the(D ) 
component . 

As for example platelet filler , particulate filler , carbon fiber , 
metal fiber , inorganic filler , metal powder , and various 
additive , hindered phenol type , phosphite ester system, you 
can list phosphate ester-based , amine type or other 
antioxidant , benzotriazole type and benzophenone type or 
other ultraviolet absorber , hindered amine type or other 
photostabilizer , aliphatic carboxylic acid ester type and 
paraffin type or other outside lubricant , usual flame 
retardant , flame retardant auxiliary agent , mold release , 
antistatic agent , colorant etc. 

[0019] 

resin composition of this invention , aforementioned each 
component (A ), (B ) and (C ) with, combines according to 
need (D ), being something which is kneaded, likethis does, it 
can acquire desired resin composition with . 
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And, in said combination and kneading method usually of 
beingused. It does making use of for example ribbon blender , 
Henschel mixer , Banbury mixer , drum tumbler , single 
screw extruder , twin screw extruder , cokneader , multiple 
screw extruder etc it is possible . 

Furthermore, heating temperature in case of kneading is 
chosen in range ofusually 250 - 300 deg C. 

Applies known various molding method , for example 
injection molding , hollow molding , extrusion molding , 
compression molding , calender molding , rotational molding 
etc be able to do polycarbonate resin composition which 
itacquires in this way, offering/accompanying it is possible in 
ordersuch as electricity * electronic equipment field , 
automobile field molded article of various field to produce. 

[0020] 

[Working Example(s)] 

Next, this invention furthermore is explained in detail with 
Production Example , Working Example and Comparative 
Example . 

Furthermore, four kinds below were used as glass fiber and 
glass beads which are used in Working Example and 
Comparative Example . 

I:glass fiber, E-FMW-800 

{Nippon Muki Co., Ltd. make and average fiber diameter 
0.8;mu m } 

II: A with aminosilane coupling agent surface treatment * 
lll:glass fiber, MA-409C 

{Asahi Fiber Glass Co., Ltd. make and average fiber diameter 
13;mu m } IV:glass beads , EGB-73 1 A 

{Toshiba Corp. (DB 69-054-3517 ) [parodiini ] Ltd. make, 
average particle diameter 30~40;mu m } 

[0021] 

Production Example 1 

(Production of PC oligomer ) bisphenol A of 60 kg was 
melted in 5% sodium hydroxide water solution of 400 liter , 
the sodium hydroxide water solution of bisphenol A was 
manufactured. 

Next, sodium hydroxide water solution of bisphenol A which 
is kept in room temperature with flow of 138 liter/hr , in 
addition it introduced methylene chloride into tubular reactor 
of inner diameter 10mm , tube length 10m with flow of 69 
liter/hr through orifice plate , laminar flow did phosgene in 
this and reacted to recording and 3 hours continuous with 
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25 degCl^ofeo 

mmmo ph i* io~i i ^t^izmmL 

tZo 

cW.*«S»»»*L.tt<b>^U>«(220 «J 

[0022] 
^i£0]2-l 

(Sittt pdms mG&yt***¥)i'i'5n7'h s 7 

1483g, 1,1,3,3-Th^^UvvP* 
18.1s fc*^ 86%SSK 35g £?1£U M;Ja 
TM7B*IHi»*Lfc. 

25g£ttjMBtmSttLfc. 

JiaLfcSL 150 deg C,3torr "PXSZ3R9U ft 

2-T'j;i/7xy-;u 60g <tJ£1tfi&-7;H3 : 7-h 

tittiLT©^**- 0.0014g t©S^»lC % ± 
IB"Cfll6*lfc*-f ;U 294g £ 90 deg C ©S§TC 

^©E£**9(M15 deg C ©Sfil-fiftfcA< 
b 3 B$HH«tfLfc. 

4***«ft^b>-e»ttL, 80%©7K14>$ 

a-jut» 3 ilftffu saw© 2-T'j;u^x/-;u 

1 15 deg C ©;£Jt£T*;B#]£®£Lfco 
#bftfc*S8?xy--JU PDMS I* NMR ©$]£ 

I* 150T*&ofr o 
[0023] 
§g£ffl 2-2 

(ElCtt PDMS ©£j£)£ii£#] 2-1 lrJSl>T, 
l,l,3,3-xh7^^vvP*^©M^ 7.72g IZ 
*X.fciani*. Si&fll 2-1 tH*lcftftLfco 



flow of 10.7 kg/hr. 

tubular reactor which is used here had become duplex tube , 
in jacketed portion maintained discharge temperature of 
reaction mixture at 25 deg C through cooling water . 

In addition, as shown 1 0 - 1 1 , it manufactured pH of 
discharged liquid . 

separation and removal it did aqueous phase by standing 
doing reaction mixture which itacquires this way, methylene 
chloride phase (220 liter ) recovered. 

methylene chloride was excluded and due to evaporation 
polycarbonate oligomer of flake was acquired. 

degree of polymerization of polycarbonate oligomer which is 
acquired here was 3 - 4. 

[0022] 

Production Example 2- 1 

It mixed (Synthesis of reactive PDMS ) 
octamethylcyclotetrasiloxane 1483g, 1, 1, 3, 3- tetramethyl 
disiloxane 18.1g and 86% sulfuric acid 35g, 17 hours agitated 
with room temperature . 

After that, it separated oil phase , 1 hour it agitated including 
the sodium hydrogen carbonate 25g. 

After filtering, vacuum distillation it did with 150 deg C, 
3torr , excluded low boiling substance . 

In blend of platina 0.00 14g 2 -allyl phenol 60g and as 
platinum chloride -al * Ra jp7 complex , the oil 294g which is 
acquired at description above was added with temperature of 
90 deg C. 

While maintaining this blend at temperature of 90 - 115 deg 
C, 3 hours itagitated. 

It extracted product with methylene chloride , thrice washed 
with 80%aqueous methanol , excess excluded 2 -allyl phenol . 

product was dried with anhydrous sodium sulfate , in vacuum 
solvent was removedto temperature of 1 15 deg C. 

As for end phenol PDMS which it acquires repeat number of 
dimethyl silano oxy unit 150 was withmeasurement of nmr . 

[0023] 

Production Example 2- 2 

In (Synthesis of reactive PDMS ) Production Example 2- I, 
other than 1,1,3 and 3 -tetramethyl disiloxane changed 
quantityinto 7.72 g, it operated in same way as Production 
Example 2- 1 . 
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f#b*l.*:5M87x/— PDMS 14 NMR toMB. 

ii 350 -e&oyi. 

SitflJ 2-3 

(El£t£ PDMS <7)£fi!c)$8it0!l 2-1 iCfclvC. 
l,l,3,3-xW^/Ui?*>P4r-y->fl>«t I37g I- 

siig0ij 2-1 tmfflzmftLtzo 



itb^tfc^SS^iy— PDMS I* NMR 0>;!S 

I* 20 T'fcofco 
SlilflJ 2-4 

(filfctt PDMS O>SJft)tt&0l 2-1 leaser, 
l,l,3^-xh7>^^S?*>a*-y-l/fl)** 33.5g lr 

«*fcmni*. s&ft 2-1 t&mmftuzo 



m^htz^y^y-)\^ pdms 14 nmr ajRS 

KM* 2?^^->7^**>*tt©«yiSL» 
14 80 T-fcofco 

[0024] 

S¥>g0l| 3-1-13 

£¥&0IJ 2- 1-4 -Cm-SfCtt PDMSag £t&it*? 

is> 2 y^h;n=»»$-B-,Mifi«« l r-^fc pc 



*ww-w>i» 26 g i 'j*h;wc 

;§^*-t+fct<Dih'Jx^;u7S> dec £»Q7L 
500rpm T*^;£|CT 1 B*lfflfll#Lfc. 

5.2 MwojkiMM-MJ^AJicBjS 5 
g-vh;nct*7.7xy— ;u A600 g ^jg^^-B-fct 

<D> i^it^^y 8 'J'Vh;Ufc<fei;p-tert-^;U7 
xy-^U bg £JjD*. 500rpm -CUlCT 2 ftMff 
ttLfc. 

7K 5 M-vh/i/-c*ft. o.oi fluejkBMtW^A 
*»as y-yHu-er;u*yft», o.i &£gi*5 

(7) PC-PDMS 

ttfifl 3-1-13 <& a,b,d <D{£ES£m 1 SK* 

■r» 

[0025] 
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As for end phenol PDMS which it acquires repeat number of 
dimethyl silano oxy unit 350 was withmeasurement of nmr . 

Production Example 2- 3 

In (Synthesis of reactive PDMS ) Production Example 2- I, 
other than 1,1,3 and 3 -tetramethyl disiloxane changed 
quantityinto 137 g, it operated in same way as Production 
Example 2- 1 . 

As for end phenol PDMS which it acquires repeat number of 
dimethyl silano oxy unit 20 was withmeasurement of nmr . 

Production Example 2- 4 

In (Synthesis of reactive PDMS ) Production Example 2- 1, 
other than 1,1,3 and 3 -tetramethyl disiloxane changed 
quantityinto 33.5 g, it operated in same way as Production 
Example 2- 1 . 

As for end phenol PDMS which it acquires repeat number of 
dimethyl silano oxy unit 80 was withmeasurement of nmr . 

[0024] 

Production Example 3- 1-13 

Melting reactive PDMS ag which is acquired with Production 
Example 2- 1-4 in methylene chloride 2Iiter , itmixed with 
PC oligomer lOliter which it acquires with Production 
Example 1 . 

With 500 rpm 1 hour it agitated with room temperature to 
there, includingthing and triethylamine dec which melt 
sodium hydroxide 26g in water 1 liter . 

After that, those which melt bisphenol A 600g in sodium 
hydroxide water solution 51iter of 5.2 wt% . With 500 rpm 2 
hours it agitated with room temperature including methylene 
chloride 8liter and p- 1- butylphenol bg. 

After that, furthermore with water 5 liter with water wash , 
0.01 rule sodium hydroxide water solution 51iter with the 
alkali washing , 0. 1 normal hydrochloric acid 51iter water 
wash sequential was done with acid washing and water 5 liter 
including methylene chloride 51iter , methylene chloride was 
removed lastly, PC -PDMS copolymer of chip was acquired. 

amount used of a, b, d of Production Example 3- 1-13 is 
shown in Table 1 . 

[0025] 

[Table 1] 
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a 

( g ) 


b 

(g) 


d 

(cc) 


S¥it0J 3 




1 


2 
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1 
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5 
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5. 7 


Sliifl 3 
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2 


2 
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2 


1 


8 


5 


8 


1 


5. 7 


S&til 3 


— 


3 


2 


— 


3 


1 


8 


5 


8 


1 


5. 7 


sew 3 


— 


4 


2 
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4 


1 


8 


5 


8 
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5. 7 


HttM 3 


— 


5 


2 
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1 


3 


8 


0 


8 


1 


5. 7 


KSfll 3 
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6 


2 
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2 


3 


8 


0 


8 


1 


5. 7 


Hfiffl 3 
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2 




1 




9 


1 


8 


1 


5. 7 


Slififfl 3 
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2 




2 
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1 
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5. 7 


^it^J 3 




9 


2 
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1 


8 


5 


1 1 


9 


5. 7 


»& ffl 3 




10 


2 




2 


1 


8 


5 


1 1 


9 


5. 7 


K&til 3 




11 


2 




1 


7 


4 


0 


8 


1 


5. 7 


§Hi£0J 3 




12 


2 




2 




9 


1 


8 


1 


1. 2 


£!i£0J 3 




13 


2 




3 
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5 


8 


8 


1 


5. 7 



[0026] 

*LT. PC-PDMS £fi£<*<D Mv(tt 

PDMSm^(n:V^Uv7/* 
*5/J*tt), PDMS ^mt$±lt n-^*-*>pI 
2 SIC** . 

[0027] 
[*2] 



[0026] 

And, Mv of PC -PDMS copolymer which is acquired 
(viscosity average molecular weight ), PDMS chain length 
(n:dimethyl silano oxy unit ), the PDMS content and n- 
hexane soluble fraction are shown in Table 2 . . 

[0027] 

[Table 2] 
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n - *\H> 
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0. 6 
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10 
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0. 7 
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1 1 


2. 
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1 5 


1. 1 
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[0028] 

PDMS ifi(n:y>f^y7/t*v«fi), 
PDMS ^W^fccfctf n-^^>pIJ§^0iHi|S 

[PDMS igtn-^f^v^/t+vHi), 
PDMS^*a);l!l£)PDMS<afitt. 'H-NMR 
V 0.2ppm lcMbH^V^UvP^>(D>^ 
;US(Dt°— Ot 2.6ppm |CM&*V& PC-PDMS $S 

PDMS ^"^1* 'H-NMR V 1 .7ppm (Cjl 
gCDtf-^t 0.2ppm iCjIbft&v^UvP* 

[0029] 



[0028] 

Furthermore, PDMS chain length (mdimethyl silano oxy 
unit ), it measured PDMS content and n- hexane soluble 
fraction with method below. 

{PDMS chain length (n:dimethyl silano oxy unit ), 
measurement of PDMS content } PDMS chain length , it 
sought with peak of methyl group of dimethylsiloxane 
whichwith <sup> l</sup>H-nmr is seen in 0.2 ppm and 
intensity ratio of peak of the methylene group of PC -PDMS 
bond which is seen in 2.6 ppm . 

In addition, PDMS content it sought with peak of methyl 
group of the isopropyl of bisphenol A which with <sup> 
l</sup>H-nmr is seen in 1 .7 ppm and the intensity ratio of 
peak of methyl group of dimethylsiloxane which is seen in 0.2 
ppm. 

[0029] 
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fin*».ia*4T*ife^^tt(D»a^i* is g *r 

ffiiMt No.84(28x 100mm)lC}flXU 

300 S'J 'J?MU0> n-^4r-y-^fflt^T, 3-4 ttlZ 

1 0(20 S'J'J-vH^/lED^jiSitfit? 8 B$Mfi3iE& 

*£>&,300 SMUyh/Utf) n-^V-yZm&Z 
[0030] 

mmm \~i%ts*xsit%tm 1-25 

*-X#W-tLX§L&m 3-1-13 TM#t>*lfc 

pc-pdms #>)*-#*-\*®mtL 

•C,(E)^"7P> A-2200C^S*:Mv=21 ) 000;m 
#5»lb^(ft)§0fc<fcl/(G):i-bfo> H4000 
C»fi*:Mv=15,000; = 8EJIIHb¥(l*)tt}*, 

•eLTfii2**7xw(i~iv)^ ffl^. $ 3 aic^-r 

ffl£T*E£U 30mm *>httfl Bll^^b 
•yh£ttJilcU fiJcJBSS 300 deg C "etttUjamU 



<fjb\#9X«ltl*»tli*©fl![*M»lli©*y/< 

[0031] 
[S3] 



It is a component which Soxhlet extraction is done with 
(Measurement of n- hexane soluble fraction ) n- hexane as 
solvent . 

Namely, copolymer 15g of chip which is a sample it 
recovered in the cylindrical filter paper No.84 (28 X 
1 00mm ), in 3 - 4 min 8 -hour reflux it did this with reflux 
amount of the one time (20 ml / times) making use of n- 
hexane of 300 ml , extracted. 

After that, n- hexane of 300 ml after evaporating, residue the 
measured weight was done, this was designated as n- hexane 
soluble fraction . 

[0030] 

Working Example 1-18 and Comparative Example 1-25 

As PC -PDMS copolymer , polycarbonate resin which is 
acquired with Production Example 3- 1-13 as base polymer , 
(E ) Toughlon A-2200 {tradename :Mv=21, 000;ldemitsu 
Petrochemical Co. Ltd. (DB 69-054-8953 ) make} and (G ) 
Iupilon H4000 {tradename :Mv=15, 000;Mitsubishi Gas 
Chemical Co. Inc. (DB 69-055-3706 ) make}, it combined at 
ratio which is shown in Table 3 , and making use of 
aforementioned glass material (MV ), it drewup pellet with 
30 mm vent-equipped extruder , injection molding did with 
molding temperature 300 deg C and acquired molded article . 

Furthermore, it supplied glass fiber from downstream side in 
comparison with hopper feed position of starting material 
resin of extruder . 

[0031] 

[Table 3] 
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PC-PDMS 


P C 
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(wtX) 




(wtX) 












3 - 1 
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3 0 
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mmm 2 


3 - 2 
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0 


0 


0 


nnm 5 


3 - 5 


7 0 


— 


0 


3 0 


0 


0 


0 


mmm 6 


3 - 6 


7 0 


— 


0 


3 0 


0 


0 


0 


Igffift 7 


3 - 7 
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9 0 
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5 0 
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5 0 
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[0032] [0032] 
[^4] [Table 4] 
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jfcK^ig 

JtttM21 
Jfc«fl23 
*tt$E0125 



PC-PDMS 



3 - 5 



(wtl) 
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0 
0 
0 
0 
0 
0 
0 
0 



P c 



mm 



E 
E 
G 
E 
G 
E 
E 
E 
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&£3 
(wtX) 



3 5 
7 0 
7 0 
7 0 
7 0 
9 0 
5 0 
9 0 
5 0 



0 

3 0 
3 0 
0 
0 

1 0 
5 0 
0 
0 



[0034] 

aM£***lHI»ttlr9ME*a£Lfc. 



[0035] 
[*6] 



0 
0 
0 
0 
0 
0 
0 
0 
0 



I] 



3 0 
0 
0 

3 0 
3 0 
0 
0 

1 0 
5 0 



IV 



[0034] 

Izod impact strength , flexural modulus and tensile strength 
were measured as performance evaluation concerning the 
molded article which is acquired with Working Example and 
Comparative Example . 

In addition, surface external appearance check was done. 
Result is shown in Table 4 . 
[0035] 
[Table 6] 
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4 


9 


0 


0 


Hft0U6 


2 


8 


1 


5 


9. 


8 


0 


0 


2, 


1 


0 


0 


o 


H ft « 1 7 


1 


8 


1 


3 


0. 


0 


0 


0 


1. 


9 


5 


0 


0 


ilf! 18 


3 


4 


1 


0 


9. 


5 


0 


0 


1. 


7 


0 


0 


0 



[0036] [0036] 
[i7] [Table 7] 
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% 4 m. 





7 <f V* v h 




/ 9 






5 


SI SB 

Si 8! 


m 
m 


Sr 


am 




(kg-cm/cm) 


(kg/co 


*) 




(kg/ cm 


*) 




JtRW 1 


3 


3 


8 


4, 


3 


0 


0 


1, 


3 


o 


0 


X 


JtRfU 2 


3 


3 


8 


6. 


2 


0 


0 


1, 


2 


o 


0 


X 


J£l£0) 3 


2 


1 


8 


3. 


5 


0 


0 


1. 


2 


0 


0 


X 


Jfcttfl 4 


2 


4 


8 


3. 


4 


0 


0 


1. 


2 


0 


0 


X 


5 


3 


2 


8 


4. 


2 


0 


0 


1. 


3 


0 


0 


X 


JfcKW 6 


3 


3 


8 


6, 


2 


0 


0 


1. 


2 


0 


0 


x i 


ifc&0)J 7 


3 


1 


8 


6. 


5 


0 


0 


1, 


3 


0 


0 


X 


8 


3 


2 


8 


5. 


5 


0 


0 


1. 


3 


0 


0 


X 


ifcK ^ 9 


1 


7 


8 


2, 


9 


0 


0 


1. 


3 


0 


0 


X 


JfcRfllO 


1 


7 


8 


4. 


5 


0 


0 


1. 


3 


0 


0 


X ! 


JtKfl 11 


3 


0 


7 


6, 


5 


0 


0 


1. 


0 


0 


0 


X 


it&0>J 12 


2 


0 


8 


5. 


0 


0 


0 


1. 


3 


0 


0 


X 


&ttfll3 


3 


1 


7 


6, 


0 


0 


0 


1. 


2 


3 


0 


X 




1 


9 


6 


0, 


0 


0 


0 


1. 


1 


4 


0 


A 


&8 0115 


2 


6 


1 2 


3. 


0 


0 


0 


1. 


7 


0 


0 


x s 


Jfctt0U6 


1 


5 


1 0 


1. 


0 


0 


0 


1. 


5 


0 


0 


X 



[0037] [0037] 
[5 8] [Table 8] 
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% 4 £ (8$®) 





T -f '/ 'J h 
(kg-cm/cm) 


Eft m w tt m 

(kg/cm 8 ) 


®& 

(kg/cm') 


ft® 




3 


3 


8 4,2 


0 


0 


1. 2 


7 


0 


X 


JtttW 18 


1 


8 


7 9, 9 


0 


0 


1. 3 


5 


0 


0 


ifcttfl 19 




9 


8 0. 2 


0 


0 


1. 2 


5 


0 


o 


li,8 0J2O 


1 


8 


7 9. 8 


0 


0 


1. 2 


0 


0 


X 


itef 21 




8 


8 0. 0 


0 


0 


1. 2 


0 


0 


X 


JtSS0l22 




9 


6 0, 0 


0 


0 


1, 2 


0 


0 


0 


Jtt£0123 


1 


6 


1 2 1. 0 


0 


0 


1, 7 


0 


0 


0 


it K 01 24 




9 


5 8, 0 


0 


0 


1, 1 


0 


0 


A 


itK0125 


I 


7 


1 1 8. 0 


0 


0 


1. 6 


0 


0 


X 



[0038] 

£bCM!JE0iJ 13 *Jj:tfJt«fl 18 V'&ihtz 

300 deg c T*zrisxmr*u ^-X£ 

[0039] 
[S 9] 

* 5 IE 









1 4 




9 2 



[0038] 

Furthermore, pellet which is acquired with Working Example 
13 and Comparative Example 18 compression molding was 
done with 300 deg C, haze was measured. 

Result is shown in Table 5 . 

[0039] 

[Table 9] 



[0040] 



[0040] 

Furthermore, you followed each measurement method and 
test method , next. 
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Izod impact strength : 





JIS K-7110l=*»Lfc.lfilf91Ltt*: 



It conformed to JIS K- 71 10. flexural modulus : 



JIS K-7103IC*8!lL 




It conforms to JIS K-7103 


It is. 



3 1 31® »f St®: 



tensile strength : 
-X: 



It conformed to JIS K- 7113. surface external appearance :*: surface smooth *: somewhat there is a roughness in 
surface . There is a roughness in X :surface . haze : 

JIS K-7105lC^SaLfco " _ 



It conformed to JIS K- 7105. 
IS$3mm(DKBfi£<*ffl 



You use test piece of thickness 3 mm 



[0041] 



[0041] 

[Effects of the Invention] 

Like above, according to this invention , while possessing 
mechanical property of theoriginal polycarbonate , as it is 
superior in impact resistance and stiffness , it canacquire 
polycarbonate resin composition as one for molded article 
which is superior even in the surface external appearance . 

Therefore, polycarbonate resin composition of this invention 
is utilized effectively widely asmaterial of various molded 
article which are used in electricity * electronic equipment 
field , automobile field etc. 
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